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(54) IMAGE PROCESSING METHOD AND PRINTING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the grain 
feeling in particular in the bright part of a printed 
image by relatively simple constitution using a 
secondary color in an image printed by a printing 
apparatus. 

SOLUTION: Under color removing treatment is 
performed from the data of color component magenta 
and cyan in image data to form image data of blue ink 
being a secondary color. A dot of blue ink is formed 
on the basis of the data of the blue ink replaced with 
magenta and cyan to perform printing. By this 
constitution, the ink dot of magenta and the ink dot of 
cyan are distributed in a mutually biased state and a 
grainy feeling can be reduced. 
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y Kli^y >- h IK* 2 4 IC#L-t*2E*m\ 
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* 2 6 <Dm&t)\zj:oXl5}mm®£inZ>i><D*T?&> 

y \*<Oj£&tiLWtM) ~Y^^-#i 8»-J:o-C«ltb$ 
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$tts 0 -r^^t>, ^n^tt^-r^^etttipi-aii-rs 

50 9. ±mi*tti&(D±m^±<>X4>*»kmi:fttj:?Z 
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*#Wft«!f31S:SHT-r-BCPU, 4 tt**^-* «r|E«t 

y v ntrti±*o^y * h«««r*ifr*-5:/y > his# 
5 iic pu 3 \z x z&mmffio vr 

*^y ^ hter*]±-< >^^Hi-6H««HM»trfT9mi 

tea Ax TjisiJMffl^srtTS^y ^ htts sny'u^b 

Waftif^tt*ft!?S:ffft^\ ^KO^y/ 
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40 f4 2 &£<^fe/&#£#-r 6 * >^/Pft ^fCDfe 

*o-f4M**W<tt*«^Jt«»l»»***ft^-f 

ia^^^ (4S-& I c i o T US $ ft* £ft ^ -» L ft 
50 1>4B^(^I4, &&(D£ b lZisTls}S£Xfi-*m>'*<Dfem 
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10 _b) «r^-^^lra9 5^lt«J: 5«-*<afi*fl"tt« 
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40 ri:^> MKkC^itJ^M^MIk^-^SrJtttU ±*£L 
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-*KBr£4>«Mk A#ttl:tt2 5 5©«»itt8e 
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[0 0 5 8] *HJSJglS<OP^ V^-^flsjfclCfcih, 

© K> h**tufeo«*-c***ix5BrtBtt*tt< ft 6 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the image-processing approach which generates the print data of color 
material with which the plurality used with a printing equipment based on the data which 
should be printed differs. Based on the data which should be printed, the print data of the 
secondary more than color which carried out color mixture are generated about the print 
data of two or more predetermined hues among said two or more print data. The 
image-processing approach characterized by having the step which generates the print 
data which replaced at least the part about the print data of said two or more 
predetermined hues with the print data of said secondary generated more than color which 
carried out color mixture. 

[Claim 2] It is the pixel art which generates the print data of color material with which the 
plurality used with a printing equipment based on the data which should be printed differs. 
It is based on the data of the m value which should be printed, and is the n value (m>nJm) 
of the secondary more than color which carried out color mixture about two or more hues 
predetermined [ among said two or more print data ]. n generates integral print data and 
the n value print data of the secondary this generated more than color which carried out 
color mixture are made to correspond to the value of m value data. The image -processing 
approach characterized by having the step which generates the print data of the n value of 
said two or more predetermined hues based on the data except the value of the m value 
data of said secondary more than color which was made to correspond, and which carried 
out color mixture, respectively from the data of the m value of said two or more 
predetermined hues. 

[Claim 3] The lightness of printing by the color material of said secondary more than color 
which carried out color mixture is the image-processing approach according to claim 1 or 2 
characterized by being higher than the lightness of printing which used the color material 
of said two or more predetermined hues. 

[Claim 4] Said two or more predetermined hues are the image-processing approaches 
according to claim 1 to 3 characterized by being the hue of two colors in three primary 
colors for color-printing. 

[Claim 5] Said color material is the image-processing approach according to claim 1 to 4 
characterized by being ink. 

[Claim 6] the image-processing approach according to claim 5 which the color material of 
said secondary color comes out of a cationic color, has, and is characterized by other color 



1/22 



Japanese Publication number : 2002-154239 A 
material being anionic colors. 

[Claim 7] The printing means which is the printing equipment which prints based on the 
print data of color material with which the plurality generated based on the data which 
should be printed differs, and prints each color using the color material from which 
plurality differs based on print data, The secondary color data generation processing which 
generates the print data of the secondary more than color which carried out color mixture 
about two or more predetermined hues among said two or more print data based on the 
data which should be printed, The data generation processing which generates the print 
data which rewrote at least the part with the print data of the secondary more than color 
which was generated about the print data of said two or more predetermined hues by data 
generation processing of said secondary more than color which carried out color mixture, 
and which carried out color mixture, The printing equipment characterized by having a 
data supply means to supply each print data generated as be alike to said printing means. 
[Claim 8] the print data of color material with which the plurality generated based on the 
data which should be printed differs " being based - a print " ****** - with the printing 
means which is a printing equipment and prints each color using the color material from 
which plurality differs based on print data The secondary color data generation processing 
which generates the print data of the n value (m>nJm and n are an integer) of the 
secondary more than color which carried out color mixture about two or more 
predetermined hues among said two or more print data based on the data of the m value 
which should be printed, The processing whose n value print data of the secondary more 
than color which was generated by this secondary color data generation processing, and 
which carried out color mixture are made to correspond to the value of m value data, From 
the data of the m value of said two or more predetermined hues, it is based on the data 
except the value of the m value data of the secondary more than color which was made to 
correspond by said processing, respectively and which carried out color mixture. The 
printing equipment characterized by having the data generation processing which 
generates the print data of the n value of said two or more predetermined hues, and a data 
supply means to supply the print data generated as be alike to said printing means. 
[Claim 9] The lightness of printing by the color material of said secondary more than color 
which carried out color mixture is a printing equipment according to claim 7 or 8 
characterized by being higher than the lightness of printing which used the color material 
of said two or more predetermined hues. 

[Claim 10] The color material of said two or more predetermined hues is a printing 
equipment according to claim 7 to 9 characterized by being the color material of two colors 
in three primary colors for color-printing. 

[Claim 11] Said color material is a printing equipment according to claim 7 to 10 
characterized by being ink. 

[Claim 12] Said printing means is a printing equipment according to claim 11 
characterized by including the head for said two or more color material of every which 
print by breathing out ink. 

[Claim 13] Said head is a printing equipment according to claim 12 characterized by 
making ink produce air bubbles using heat energy, and carrying out the regurgitation of 
the ink with the pressure of these air bubbles. 
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[Claim 14] the printing equipment according to claim 11 to 13 which the color material of 
said secondary color comes out of a cationic color, has, and is characterized by other color 
material being anionic colors. 

[Claim 15] It is the storage which memorized the program possible [ read ] with the 
information processor. Said program It is the image processing which generates the print 
data of color material with which the plurality used with a printing equipment based on 
the data which should be printed differs. Based on the data which should be printed, the 
print data of the secondary more than color which carried out color mixture are generated 
about two or more predetermined hues among said two or more print data. The storage 
characterized by including the program of processing with the step which generates the 
print data which replaced at least the part about the print data of said two or more 
predetermined hues with the print data of said secondary generated more than color which 
carried out color mixture. 

[Claim 16] It is the storage which memorized the program possible [ read ] with the 
information processor. Said program It is the image processing which generates the print 
data of color material with which the plurality used with a printing equipment based on 
the data which should be printed differs. It is based on the data of the m value which 
should be printed, and is the n value (m>n;m) of the secondary more than color which 
carried out color mixture about two or more hues predetermined [ among said two or more 
print data ]. n generates integral print data and the n value print data of the secondary 
this generated more than color which carried out color mixture are made to correspond to 
the value of m value data. From the data of the m value of said two or more predetermined 
hues, it is based on the data except the value of the m value data of said secondary more 
than color which was made to correspond and which carried out color mixture, respectively. 
The storage characterized by including the program of processing with the step which 
generates the print data of the n value of said two or more predetermined hues. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reduction of the so-called granular 
feeling in the print image at the time of color-printing about the image -processing 
approach and a printing equipment using two or more kinds of color material from which a 
color differs in detail. 

[0002] In addition, this invention is applicable to all devices that print using print media, 
such as a metal, further, such as paper, cloth, leather, a nonwoven fabric, and an OHP 
form. As a concrete application device, industrial use production devices, such as business 
machines and printing machines, such as a printer, a copying machine, and facsimile, and 
a printing machine, etc. can be mentioned. 
[0003] 

[Description of the Prior Art] The printing equipment for example, by the ink jet method 
has spread with the spread of communication equipment as one of the equipment for 
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carrying out the printout of information management systems, such as a reproducing unit, 
and a word processor, a computer, and the information processed by those devices further. 
Generally in the printing equipment of this method, the print head which carried out the 
accumulation array of two or more ink regurgitation nozzles is used for improvement in a 
print rate etc. Moreover, recently, the thing using the print heads respectively above [ that 
it should correspond to a color-print ] about a different color has spread. 
[0004] An ink jet print method breathes out the ink which is recording ink from the ink 
delivery of a print head, makes this reach print media, such as paper, and prints by 
forming a dot in this impact ink. Thus, since it makes non-contact into a print method, it 
has the advantage that it is the low noise. Moreover, the densification of the nozzle 
configuration in a print head is easy, and becomes accelerable t high-resolution-izing of a 
print image, and a print ] by it. Furthermore, according to comparatively simple head 
structure, colorization is easy and, moreover, also has the advantage that the 
miniaturization of equipment itself and simplification are possible. In addition, it is the 
print method which does not require exceptional processing of a phenomenon, fixing, etc. to 
print media, such as a regular paper, but it is possible to obtain a high-definition image by 
the low price, has the advantage of such many, and is spreading widely in recent years. 
Moreover, even if high-definition-izing and improvement in the speed are increasingly 
required with the above colorization etc., it is. 

[00051 By the way, especially, when printing a color picture in cyanogen (C), a Magenta (M), 
the ink of three colors of yellow (Y), or the ink that added the ink of black (K) to these, some 
approaches are learned for the ink jet print method by that it is going to form the image of 
many gradation. 

[0006] One is an approach adopted by many conventional printers, its magnitude of the dot 
formed on a form in regurgitation ink is fixed, and it expresses the gradation of the image 
printed by changing dot density (frequency of occurrence of the dot per unit area). Other 
approaches adjust the diameter of a dot formed on a form, and make concentration per unit 
area adjustable. 

[0007] Although the number of dots (dot density; dpi), the adjustable range of the diameter 
of a dot, etc. which micro processing of the head which forms an ink droplet progresses, and 
can be formed in per predetermined die length are improving recently every year In the 
case of an ink jet printer, print density (resolution) 300dpi thru/or 1200dpi extent, It has 
stopped at dozens of microns with the ink drop diameter, and distance of the power of 
expression is still large as compared with a film photo (in the case of a film photo, on a film, 
called thousands dpi in resolution). 

[0008] In the case of an ink jet printer, especially in a print image, a dot is formed sparsely 
in the field where concentration is low, i.e., the field where the dot density formed is low, 
but it may become the image in which the so-called granular feeling is conspicuous with it. 
But generally, it changes with technique of binarization, such as a dither method, and how 
with the concentration same [ the location in which a dot is formed ] to print depending on 
which a dot varies also differs. For this reason, even when a dot is sparsely formed in the 
field where dot density is low, it inclines comparatively, a dot is formed, a dot may not be 
distributed over homogeneity, and an above-mentioned granular feeling becomes 
remarkable in this case especially. 
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[0009] On the other hand, devising processing of binarization, for example, processing of 
half toning for printers, conventionally, making it not bias distribution of the dot of each 
color as much as possible in the field where printing concentration is low, and aiming at 
reduction of a granular feeling was performed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, even if it adopts the above-mentioned 
conventional configuration, in addition, the granular feeling of a dot may be conspicuous. 
That is, since the binarization processing itself is separately performed for every color even 
if it devises the technique of binarization and makes it distribution of a dot not incline as 
mentioned above, when color-printing, it inclines mutually, and dot distribution of 
cyanogen and each Magenta appears and may impress a granular feeling in what is seen. 
On the other hand, although the attempt which does not bias dot distribution of cyanogen 
and a Magenta mutually is also performed, when the diameter of a dot is comparatively 
large, it cannot be said that reduction of a granular feeling is enough. 

[0011] Moreover, although the method of reducing a granular feeling using ink with the 
low concentration of color material, such as a color, is also learned, preparing ink with still 
lower concentration out of the ink of each color has a possibility of leading to the cost rise of 
equipment. 

[0012] The place which this invention is made in order to cancel the conventional trouble 
mentioned above, and is made into the purpose is by using a secondary color to offer the 
image-processing approach and printing equipment which can reduce the granular feeling 
in a print image with a comparatively simple configuration. 
[0013] 

[Means for Solving the Problem] Therefore, it is the image-processing approach which 
generates the print data of color material with which the plurality used with a printing 
equipment in this invention based on the data which should be printed differs. Based on 
the data which should be printed, the print data of a secondary color are generated about 
two predetermined color material among the color material from which said plurality 
differs. It is characterized by having the step which generates the print data which 
replaced at least the part with the print data of said generated secondary color about the 
print data of said two predetermined color material. 

[0014] Moreover, it is the image-processing approach which generates the print data of 
color material with which the plurality used with a printing equipment with another 
gestalt based on the data which should be printed differs. Based on the data of the m value 
which should be printed, it is the n value (m>nJm) of a secondary color about two color 
material predetermined [ among the color material from which said plurality differs 3. n 
generates integral print data and the n value print data of the this generated secondary 
color are made to correspond to the value of m value data. From the data of the m value of 
said two predetermined color material, it is characterized by having the step which 
generates the print data of the n value of said two predetermined color material based on 
the data except the value of said m value data of a secondary color made to correspond, 
respectively. 

[0015] Moreover, the printing means which is the printing equipment which prints based 
on the print data of color material with which the plurality generated based on the data 
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which should be printed differs, and prints each color using the color material from which 
plurality differs based on print data, The secondary color data generation processing which 
generates the print data of a secondary color about two predetermined color material 
among the color material from which said plurality differs based on the data which should 
be printed, The data generation processing which generates the print data which rewrote 
at least the part with the print data of the secondary color generated by said secondary 
color data processing about the print data of said two predetermined color material, It is 
characterized by having a data supply means to supply each print data generated as be 
alike to said printing means. 

[0016] It is a printing equipment, the print data of color material with which the plurality 
generated with still more nearly another gestalt based on the data which should be printed 
differs -- being based - a print - ****** - The printing means which prints each color 
using the color material from which plurality differs based on print data, The secondary 
color data generation processing which generates the print data of the n value (m>n;m and 
n are an integer) of a secondary color about two predetermined color material among the 
color material from which said plurality differs based on the data of the m value which 
should be printed, The processing whose n value print data of the secondary color 
generated by this secondary color data generation processing are made to correspond to the 
value of m value data, The data generation processing which generates the print data of 
the n value of said two predetermined color material from the data of the m value of said 
two predetermined color material based on the data except the value of the m value data of 
a secondary color made to correspond by said processing, respectively, It is characterized 
by having a data supply means to supply the print data generated as be alike to said 
printing means. 

[0017] The inside of the color material from which the plurality used with a printing 
equipment differs according to the above configuration, The print data which replaced at 
least the part with the print data of the secondary color which generated the print data of a 
secondary color about two predetermined color material, and carried out 
[ above-mentioned ] generation about the print data of two predetermined color material 
are generated. Since a print is performed based on these print data, even when the data 
which should be printed are what prints by the dot formed of two predetermined color 
material, the print becomes possible [ performing at least a part in a secondary color ]. 
Thereby, the part by which the dot by two color material predetermined 
[ above-mentioned ] with the low concentration section or the high part of lightness is 
especially formed mutually by being unevenly distributed in a print decreases. 
[0018] Moreover, since the print data of the n value of two color material predetermined 
[ above-mentioned ] are generated based on the data except the value of the m value data 
of a secondary color from the data of the m value of said two predetermined color material 
in case the print data of two color material predetermined [ above-mentioned ] are 
generated For example, (m= 256), when the binary print data of two predetermined color 
material are generated by making the data of a value binary (n=), Since the data of a 
secondary color are once made binary, it considers as the data of "1" or "0" and the data of 
"1" is matched with 255 When generating the binary print data of two color material 
predetermined [ above-mentioned ] based on the result by which this value was removed 
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from the data of 256 values, possibility of being referred to as "0" becomes high. That is, 
possibility of being printed by two predetermined color material becomes still lower. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained to a detail with reference to a drawing. 

[0020] Drawing 1 is the plan showing typically the outline configuration of the ink jet 
printer concerning 1 operation gestalt of this invention. 

[0021] Two or more ink jet heads 21*1 to 21-5 (only henceforth a head) are carried in 
carriage 20, and each ink jet head has arranged two or more ink deliveries for carrying out 
the regurgitation of the ink in the predetermined pitch. A head 21-1, 21-2, 21-3, 21-4, and 
21-5 are the ink jet heads for carrying out the regurgitation of the ink of print disposition 
top ink (P), black (K), cyanogen (C), a Magenta (M), and yellow (Y), respectively. Here, 
based on the data generated by predetermined processing, it is breathed out from the print 
data of cyanogen and a Magenta so that "print disposition top ink" may be ink which has 
the blue hue which is the secondary color of cyanogen and a Magenta in the case of this 
operation gestalt and it may be mentioned later. Thereby, the granular feeling especially 
in the low concentration section of a print image has been improved, and print disposition 
top ink is called firom this point. 

[0022] Each head is constituted by the ink tank and one which stored the ink supplied to 
the head which corresponds, respectively, and the ink cartridge 22-1 to 22-5 which is really 
[ these ] a configuration is carried in carriage 20 respectively free [ attachment and 
detachment ]. In addition, the configuration of a head and an ink tank of not being 
restricted to this may be natural, for example, a head and an ink tank may be another 
objects and it may be a configuration which each can detach and attach to carriage. 
[0023] The carriage 20 which carried the ink cartridge can be met and moved to two guide 
shafts 27 and 27 with the driving force of the carriage motor 30 transmitted through a belt 
29. On the other hand, control signals, such as a printing picture signal over each head, are 
sent through the flexible cable 23 firom the printer control section later mentioned in 
drawing 3 . With this, each color head can be scanned to the print medium 24 by migration 
of carriage 20, and it can print by breathing out ink according to a printing picture signal 
between this scan. As a print medium, a regular paper, the paper only for high definition 
prints, an OHP sheet, glossy paper, a gloss film, a postcard, etc. can be used, and such a 
print medium 24 is intermittently conveyed in the specified quantity [ every ] Fig. Nakaya 
mark direction between above-mentioned head scans with non-illustrated a conveyance 
roller and the delivery roller 25. With the driving force of the conveyance motor 26 
transmitted through a predetermined transfer device, a rotation drive is carried out and, 
thereby, non-illustrated a conveyance roller and the delivery roller 25 can perform the 
above-mentioned conveyance. The scan location of each head is detected by the linear 
encoder 28, and can control the regurgitation timing of each head based on this detecting 
signal. 

[0024] Each of the ink jet head 21-1 to 21*5 is equipped with the heater element (electric 
thermal-conversion component) which generates heat energy, makes ink produce air 
bubbles using that heat energy to generate, and carries out the regurgitation of the ink 
with the pressure of these air bubbles. 
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[0025] The recovery unit 32 equipped with the cap 31 is formed in the home position of the 
carriage 20 located outside the scan field of each head. When not printing, carriage 20 is 
moved to this home position, the ink delivery side of each head 21-1 to 21-5 which 
corresponds, respectively with each cap 31-1 to 31-5 of a recovery unit is covered, 
evaporation of an ink solvent is prevented, and fixing or thickening of ink resulting from 
this is prevented. Moreover, it can also be prevented that foreign matters, such as dust of 
an ink delivery side, adhere by this capping, and, thereby, the blinding by the foreign 
matter can be prevented. Moreover, a non-illustrated pump can be operated in the capping 
condition, ink can be attracted from the inside of a head through a delivery, and suction 
recovery which makes good the discharge condition of a delivery which may have started 
the poor regurgitation can also be performed. Furthermore, each head can also perform the 
so-called reserve regurgitation which does not participate in a print to the 
above-mentioned cap, and, thereby, can also cancel the poor regurgitation and blinding of 
the delivery where for example, regurgitation frequency is low. Moreover, the recovery unit 
32 is adjoined, a non-illustrated blade is prepared, and, thereby, the ink delivery side can 
be cleaned with migration of each head. 

[0026] Drawing 2 is drawing showing typically the ink delivery side of the ink jet head 21*1 
to 21-5 mentioned above. 

[0027] As shown in drawing 2 , while each of the ink jet head 21-1 to 21-5 arranges a 2 
train preparation by the consistency of for example, 300dpi and each train arranges a 
delivery for the train of the ink delivery 210, it has the delivery array of the consistency 
which corresponds mutually as a whole by [ of each array pitch ] shifting every [2/1/] at 
600dpi. 

[0028] The outline configuration of each head is carried out from a substrate and a top 
plate. That is, a substrate forms the electric thermal-conversion component (heater) for 
every delivery mentioned above, and forms the driver element which performs electrode 
wiring for impressing an electric pulse to these heaters in addition, and switching of the 
signal. The septum for opening which, on the other hand, turns into the ink delivery 210 
shown in a top plate at drawing 2 being formed, and forming passage corresponding to 
each of this opening is formed. The septum for furthermore forming each common liquid 
room which carries out [ liquid route ] and is open for free passage is also formed. And the 
principal part of each head is formed by joining the substrate and top plate which are 
constituted as mentioned above. That is, generation of the air bubbles mentioned above 
can perform the ink regurgitation by arranging a heater in the liquid route which is open 
for free passage to each ink delivery, and supplying ink to this liquid route in connection 
with the ink regurgitation from a common liquid room. In addition, by controlling the 
electric pulse added to a heater by changing the electrical potential difference, for example, 
it is possible to adjust generation of air bubbles and it is also possible for this to control the 
volume of the ink droplet breathed out from a delivery. By two or more pulses which 
consist of a pre pulse which heats extent which does not produce air bubbles for the 
above-mentioned electric pulse as a still more effective configuration, and a Maine pulse 
which produces air bubbles, a heater can be driven and the amount of regurgitation ink 
can be changed in the comparatively big range. 

[0029] In addition, an ink-jet print method applicable to this invention is not restricted to 
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the bubble jet (trademark) (BJ) method using a heater element (heater) which was 
mentioned above, and, in the case of the above-mentioned BJ method which carries out the 
regurgitation of the ink droplet if needed [, such as an electric charge control mold and an 
emission control mold, ] in the case of the continuous method which carries out 
continuation injection of the ink droplet, for example, is particle-ized, and the same method 
on demand, electric machine sensing elements, such as a piezo-electric element, can also be 
used for it. Furthermore, application of this invention is not necessarily restricted to an ink 
jet method, either. For example, this invention can be applied also when the print image by 
the electrophotography method presents a granular feeling. 

[0030] Drawing 3 is the block diagram showing the configuration of the control system of 
the ink jet printer mentioned above. 

[0031] In drawing 3 , a control unit for a user to perform various actuation to a printer, as 
for the image data input section for 1 to input image data from the personal computer 
which is host equipment, and 2, CPU to which 3 performs overall processing in a printer, 
and 4 are memory which memorizes various data. The print information storing memory 
and 4b in which especially 4a stores the print information on printability improver liquid 
among this memory 4 are various control program group memory. Moreover, the 
image-processing section which performs the image processing about RAM for which 5 is 
used as a work area of the processing activation by CPU3 etc., and the print disposition top 
ink in which 6 is explained henceforth [ drawing 4 ] etc., the print section in which 7 
performs a printout, and 8 are the scanner sections which perform read of the 
predetermined patch which read the print manuscript etc. and was printed by the printer 
of this operation gestalt on the occasion of carry play SHON of a head. 9 is the pass for 
transmitting various data between each above-mentioned element. 

[0032] If it furthermore explains in full detail, the image input section 1 will input the 
gradation image data from image input devices, such as a DESHITARU camera, and the 
gradation image data from a personal computer with a scanner. The control unit 2 is 
equipped with various keys for a user to direct a setup and printing initiation of various 
parameters. And CPU3 also controls processing of the according to various programs 
carried out, control this whole equipment, and concerning generation of below -mentioned 
printability improver liquid control program group memory 4b storing, image -processing 
section 6 in memory 4. Memory 4 can store programs for operating this printer, such as a 
control program and an error-processing program, etc. as mentioned above, and can 
constitute this memory from ROM, FD, CD-ROM, HD, a memory card, a magneto-optic 
disk, etc. RAM5 is used as the momentary shunting area at the time of error processing, or 
a work area at the time of an image processing while being used as a work area at the time 
of performing various programs as mentioned above. Moreover, RAM5 can also perform an 
image processing, changing the contents of that table and referring to this changed table, 
after copying the various tables in memory 4. 

[0033] The image-processing section 6 quantizes the gradation image data for every 
inputted pixel to the image data of a multiple value, and creates the regurgitation pattern 
corresponding to the gradation value "T" which the quantized multiple -value data shows. 
In this embodiment, the printing image data of two (T= 2) value quantizes, and the 
gradation image data expressed by 8 bits (256 gradation) carries out the regurgitation of 
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the ink according to "1" which the binary data shows, or "0", or serves as the regurgitation 
pattern of not carrying out the regurgitation of the ink. 

[0034] In addition, although an error diffusion method is used for multiple-value-ized 
processing of gradation image data with this operation gestalt, it is not restricted to this 
but average concentration Conservation Act, a dither matrix method, etc. can be performed 
by the false gradation art of arbitration. And finally based on the concentration 
information on an image, the binary driving signal of the regurgitation to each ink delivery 
the whole pixel and the non-regurgitation is formed by [ all ] repeating several pixel 
minutes in the above-mentioned multiple-value*ized processing. 

[0035] the configuration which the print section 7 breathed out ink based on the 
regurgitation pattern created in the image-data-processing section 6, forms the printing 
image by the dot on a print medium, and was shown in drawing 1 abbreviation it 
corresponds to this. 

[0036] Next, the actual print based on the creation and it of the print data of print 
disposition top ink (henceforth P ink) based on the above configuration is explained. 
[0037] (The 1st operation gestalt) With this operation gestalt, about the data of cyanogen 
and a Magenta, a part is replaced and a dot is formed by the blue which is the secondary 
color. For this reason, blue ink is used as P ink. The red which is the secondary color of a 
Magenta and yellow similarly as p ink, The ink of hues, such as Green which is the 
secondary color of yellow and cyanogen or Orange which has the color component of a 
secondary color, and purple, may be used. Moreover, although cyanogen, a Magenta, and 
the ink containing each component of yellow may be used With this operation gestalt, 
creation processing of print data is simplified and the ink of the blue system which is the 
secondary color of cyanogen and a Magenta is used in consideration of yellow being ink in 
which lightness does not have a bad influence on a granular feeling comparatively highly. 
In addition, when the tint of the dot formed in this blue ink is not in agreement with the 
tint realized by the superposition of a dot or mixing formed in cyanogen ink and Magenta 
ink, respectively, a weighting multiplier is used and adjusted in case the print data of blue 
ink are created based on cyanogen and the gradation image data of a Magenta like the 
after-mentioned. 

[0038] Drawing 4 (a), (b), and (c) are drawings explaining the processing which creates a 
blue chrominance signal based on the color component signal of cyanogen, and the color 
component signal of a Magenta. 

[0039] In these drawings, the part shown with a slash is a color component replaced with 
cyanogen and a Magenta that it should print in the blue ink as secondary color components, 
namely, - while lengthening the value of the one where the gradation value is smaller 
from each gradation value for cyanogen and the gradation image data as a chrominance 
signal of a Magenta as compared with mutual and making the result into each gradation 
value fundamentally the above -- processing which makes the gradation value of the 
smaller one a blue gradation value is performed. In the example shown in drawing 4 (a), 
the white part the gradation value of a Magenta was excluding 0 and excluding 
[ cyanogen ] the part of a slash serves as a value of a new gradation value instead of a 
gradation value with the blue gradation value of a Magenta. 

[0040] Thus, by replacing a part for the secondary color part therefore, and printing it blue, 
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about the image which can be expressed by the superposition of the dot of cyanogen ink, 
and the dot of Magenta ink, or mixing Possibility that the dot of cyanogen and a Magenta 
is mutually inclined and distributed in the low concentration section of the image 
mentioned above can be made small, and the granular feeling by the dot from which a color 
differs being inclined and distributed mutually by this can be reduced. 

[0041] Furthermore, it is higher than the lightness of the dot in which the lightness of the 
dot formed in blue ink is formed in the ink of the one about cyanogen ink and Magenta ink 
where lightness is higher, or is made for optical reflection density to become lower than the 
superposition of a cyanogen ink dot and a Magenta ink dot, or the optical reflection density 
by mixing with this operation gestalt. This becomes possible by restricting the magnitude 
of the gradation value of the blue ink generated by this by the image processing with 
instead of or this, using the blue ink which realizes such lightness etc. Thereby, the 
granular feeling by the dot itself formed in blue ink can be combined with above-mentioned 
effectiveness, and can be reduced further. 

[0042] That is, mainly fluctuating the granular feeling of a print object according to the 
lightness of an ink dot is known. For example, since lightness of yellow is high, there are 
few granular feelings which the dot gives compared with the dot of cyanogen or a Magenta. 
Thus, lightness of the dot in blue ink is made high, and reduction of the granular feeling by 
the dot itself is aimed at. Moreover, it is desirable that the optical reflection density of a 
dot is also low, when reducing a granular feeling, therefore optical reflection density uses 
the blue ink which becomes low from the dot in cyanogen ink and Magenta ink. 
[0043] In addition, briefly, the lightness of a dot can form an ink dot on a print medium at 
the whole surface, and can compare it by measuring and asking for this. Although based 
also on the print resolution which a printer has, or the magnitude of an ink dot, generally 
print duty 100% of the so-called solid printing can perform forming a dot in the whole 
surface. 

[0044] When [ blue ] creating the gradation value data of blue ink as mentioned above and 
the color of the image printed by it inclines toward either cyanogen or a Magenta, as 
mentioned above, weighting is performed, but when it inclines toward cyanogen, as shown 
in drawing 4 (b), it is determined that the weighting multiplier distributes many color 
components (beyond the gradation value of an actual Magenta) to blue ink from a Magenta. 
On the other hand, when the blue formed presents the tint which inclined toward the 
Magenta, as shown in drawing 4 (c), when the gradation value of a Magenta is smaller 
than that of cyanogen, it is determined that a weighting multiplier performs little blue 
distribution relatively from a Magenta. 

[0045] In addition, making lightness high in creation of the gradation data of blue ink as 
mentioned above, or making optical reflection density low is making color- material 
concentration of P ink low, and it can also acquire the effectiveness that ink thickening etc. 
can reduce by this possibility that the fault of the ink regurgitation will occur. 
[0046] Generation of the gradation picture signal of blue ink is performed in process of the 
image processing which creates printing image data. The gradation image data for every 
color component to which the part version of the black (K) was carried out inputs the 
cyanogen (C) which passed through predetermined processing, a Magenta (M), and yellow 
(Y) as well as the usual image processing, and this data is processed as follows in the 

11/22 



Japanese Publication number : 2002-154239 A 



image-processing section 6. When the gradation image data for every above-mentioned 
color component inputs, of course, it is not prepared to the image data of print disposition 
top ink (P). 

[0047] In addition, below, since explanation is easy, cyanogen ink, Magenta ink, yellow ink, 
black ink, and print disposition top ink are called C, M, Y, K, and P, respectively. 
[0048] First, pixel data C (x y) and M(xy) (here) applied to processing about the image 
data of C and M x is a location in the scanning direction of the head shown in drawing 1 of 
the image printed on a print medium, y is taken as the location in the conveyance direction 
of a print medium - every - as the image data of C and M was compared and mentioned 
above one by one, let image data with the smaller gradation value of C and M be the image 
data of P fundamentally. 

[0049] Under the present circumstances, as mentioned above, based on the concentration 
of the dot formed in a print medium in P ink, the maximum of the amount of replacement 
of the cyanogen or the Magenta transposed to P ink that it should carry out beyond 
predetermined lightness or below predetermined optical density about that dot is set up 
beforehand. Therefore, when the image data of P replaced the account of a top is larger 
than the maximum by which a setup was carried out [ above-mentioned ], it transposes to 
the maximum and an amount is restricted. 

[0050] Moreover, as similarly mentioned above, when the color of the image printed in P 
ink inclines toward cyanogen or a Magenta, according to the color, the amount of 
replacement of the gradation value of C and M is set up using a weighting multiplier in the 
above-mentioned replacement. 

[0051] C and M' which reduced the gradation value to be printed in the image data and its 
P ink of P by the above processing based on C and the gradation image data of M can be 
created. 

[0052] In addition, when it has the influence of the color by Y component on the image in P 
ink in the case of the above data generation, processing which changes the image data of Y 
may be performed. 

[0053] next, C and M' which were created as mentioned above, and Y, K and P - each 
image data is made binary in an error diffusion method. The approach of this 
multiple-value-izing may not be restricted to error diffusion, and a dither method etc. may 
be false halftone processing [ which ]. Moreover, if it is the configuration which can control 
the size of an ink dot, or the shade of an ink dot not only by binary-izing but by the printing 
equipment to two or more steps, multiple-value-ized processing according to it can also be 
performed. 

[0054] (The 2nd operation gestalt) Like the above-mentioned 1st operation gestalt, the 
second operation gestalt of this invention lessens possibility that the dot of cyanogen and a 
Magenta will be formed of the replacement processing while replacing and forming the dot 
of cyanogen and a Magenta in a blue dot. That is, when replacing the image data of 
cyanogen and a Magenta by the image data of blue ink, the data of cyanogen and a 
Magenta are transposed to abbreviation completeness, and the dot of cyanogen and a 
Magenta is made not to be formed. 

[0055] Concrete first, like the 1st operation gestalt, the gradation data of C and M are 
compared and the image data of P ink is created. And first binary-ization is performed by 
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[0056] The image data (gradation image data; printing image data is called in distinction 
from 256 values of 8 bits) of this P ink for which made binary and it asked is binary data, 
and is data of 0 or 1. As next processing, the gradation image data of C f which should 
actually be printed, and M' is created to this printing image data a predetermined 
multiplier and by specifically applying the value of 255, considering as 8 bit data, and 
subtracting that result from the gradation image data of C and M. That is, when using blue 
ink (P) by this processing (the binary data of P are l), 255 will surely be subtracted from 
the gradation data of C and M, the gradation value of C and M after [ this ] reducing serves 
as negative, and possibility that that value will be set to 0 becomes high in binary-ized 
processing of the next step. 

[0057] C and M' which were created as mentioned above, and the gradation image data of 
Y and K can be made binary by second binary-ized processing (about P, already made 
binary by the first binary-ized processing), and each printing image data can be obtained. 
[0058] Although the granular feeling in the bright section or the low concentration section 
of an image is reduced, since possibility that the dot of cyanogen and a Magenta will be 
formed in those fields becomes low like the first operation gestalt according to P ink data 
origination of this operation gestalt, decreasing [ of a granular feeling ] becomes still more 
effective. Moreover, while a high-definition print is attained in this way, the print with 
which the amount of the ink used was reduced can be performed. 

[0059] In addition, specifically as a printing equipment which prints on the print medium 
used suitable for this invention, an ink jet printing equipment is common. 
[0060] Especially, it has means (for example, an electric thermal-conversion object, a laser 
beam, etc.) to generate heat energy as energy used also in an ink jet print method in order 
to make the ink regurgitation perform, and the effectiveness which was excellent in the 
recording head of the method which makes the change of state of ink occur with said heat 
energy, and the recording device is brought about. It is because the densification of record 
and highly minute-ization can be attained according to this method. 

[0061] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and 
the 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called mold on demand and a continuous system On the electric 
thermal-conversion object which is especially arranged corresponding to the sheet and 
liquid route where the liquid (ink) is held in the case of the mold on demand By impressing 
at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds nucleate boiling Since make an electric 
thermal-conversion object generate heat energy, the heat operating surface of a recording 
head is made to produce film boiling and the air bubbles in the liquid (ink) corresponding 
to this driving signal can be formed by one to one as a result, it is effective. A liquid (ink) is 
made to breathe out through opening for regurgitation by growth of these air bubbles, and 
contraction, and at least one drop is formed. If this driving signal is made into the shape of 
a pulse form, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be 
attained, and it is more desirable. As a driving signal of the shape of this pulse form, what 
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is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 specification is 
suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 specification 
of invention about the rate of a temperature rise of the above-mentioned heat operating 
surface are adopted, further excellent record can be performed. 

[0062] As a configuration of a recording head, the configuration using the U.S. Pat. No. 
4558333 specification and U.S. Pat. No. 4459600 specification which indicate the 
configuration arranged to the field to which the heat operation section other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid 
flow channel) of a delivery which is indicated by each above-mentioned specification, a 
liquid route, and an electric thermal-conversion object is crooked is also included in this 
invention. In addition, the effectiveness of this invention is effective also as a configuration 
based on JP,59- 13846 1,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses 
a common slit as the discharge part of an electric thermal-conversion object to two or more 
electric thermal-conversion objects, or heat energy is made to correspond to a discharge 
part. Namely, no matter the gestalt of a recording head may be what thing, it is because it 
can record now efficiently certainly according to this invention. 

[0063] Furthermore, this invention is effectively applicable also to the recording head of 
the full line type which has the die length corresponding to the maximum width of the 
record medium which can record a recording device. As such a recording head, any of the 
configuration which fills the die length with the combination of two or more recording 
heads, and the configuration as one recording head formed in one are sufficient. 
[0064] In addition, this invention is effective also when the thing of a serial type like an 
upper example also uses the recording head fixed to the body of equipment, the recording 
head exchangeable chip type to which the electric connection with the body of equipment 
and supply of the ink from the body of equipment are attained by the body of equipment 
being equipped, or the recording head of the cartridge type with which the ink tank was 
formed in the recording head itself in one. 

[0065] Moreover, as a configuration of the recording device of this invention, since the 
effectiveness of this invention can be stabilized further, it is desirable to add the 
regurgitation recovery means of a recording head, a preliminary auxiliary means, etc. If 
these are mentioned concretely, a preheating means to heat using the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion 
object, the heating elements different from this, or such combination over a recording head, 
and a reserve regurgitation means to perform the regurgitation different firom record can 
be mentioned. 

[0066] Moreover, although only one piece was prepared also about the class thru/or the 
number of a recording head carried, for example corresponding to monochromatic ink, 
corresponding to two or more ink which differs in the concentration of an others and record 
color, more than one may be prepared the number of pieces. That is, although not only the 
recording mode of only mainstream colors, such as black, but a recording head may be 
constituted in one as a recording mode of a recording device or the paddle gap by two or 
more combination is sufficient, for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the double 
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color color of a different color, or color mixture. 

[0067] Furthermore, in addition, in this invention example explained above, although ink 
is explained as a liquid It is ink solidified less than [ a room temperature or it ], and what 
is softened or liquefied at a room temperature may be used. Or by the ink jet method, since 
what carries out temperature control is common as a temperature control is performed for 
ink itself within the limits of 30 degrees C or more 70 degrees C or less and it is in the 
stabilization regurgitation range about the viscosity of ink, ink may use what makes the 
shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the 
change of state from a solid condition to the liquid condition of ink, or in order to prevent 
evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with 
heating may be used. Anyway, ink liquefies by grant according to the record signal of heat 
energy, and this invention can be applied also when using the ink of the property which 
will not be liquefied without grant of heat energy, such as that by which liquefied ink is 
breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which 
is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the condition of having been held as a 
solid. In this invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0068] Furthermore, in addition, as a gestalt of this invention ink jet recording device, 
although used as an image printing terminal of information management systems, such as 
a computer, the gestalt of combined reproducing units, such as others and a reader, and 
the facsimile apparatus which has a transceiver function further may be taken. 
[0069] (Other operation gestalten) Even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, 
a printer, etc.) as mentioned above, it may be applied to the equipment which consists of 
one device (for example, a copying machine, facsimile apparatus). 

[0070] To moreover, the computer in the equipment connected with these various devices 
so that the function of the operation gestalt mentioned above might be realized and various 
kinds of devices might be operated, or a system Drawing 5 for realizing said operation 
gestalt function and the program code of software as shown in drawing 7 are supplied. 
What was carried out by operating said various devices according to the program in which 
the computer (CPU or MPU) of the system or equipment was stored is contained under the 
category of this invention. 

[0071] Moreover, the function of the operation gestalt which the program code of said 
software itself mentioned above in this case will be realized, and the storage which stored 
the means for supplying that program code itself and its program code to a computer, for 
example, this program code, constitutes this invention. 

[0072] As a storage which stores this program code, for example, a floppy (trademark) disk, 
a hard disk, an optical disk, a magneto-optic disk, CD-ROM, a magnetic tape, the memory 
card of a non volatile, ROM, etc. can be used. 

[0073] Moreover, by performing the program code with which the computer was supplied, 
also when the function of the above-mentioned operation gestalt is not only realized, but 
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the function of the above-mentioned operation gestalt is realized in collaboration with OS 
(operating system) to which the program code is working in a computer, or other 
application software, it cannot be overemphasized that this program code is contained in 
the operation gestalt of this invention. 

[0074] Also when the function of the operation gestalt which performed a part or all of 
processing that CPU with which the expansion PODO and functional expansion unit are 
equipped based on directions of the program code is actual, and was mentioned above by 
the processing is realized after the program code furthermore supplied is stored in the 
memory with which the functional expansion unit connected to expansion PODO of a 
computer or a computer is equipped, it cannot be overemphasized that it is contained in 
this invention. 
[0075] 

[Example] Hereafter, an example explains this invention more concretely. 

[0076] (Example l) This example performed the print in the ink obtained by the image 

processing, and printer disposition top ink, using the ink jet printer of the first operation 

gestalt mentioned above. A printer is the resolution of 600dpi and carries out the 

regurgitation of the ink of the amount of 8.5**0.5Pl from each head. 

[0077] The presentation of the ink containing color material is as follows. 

[0078] 

(Formula Y ink) 

* A glycerol The 5.0 weight sections and thiodiglycol The 5.0 weight sections and a urea 
The 5.0 weight sections and isopropyl alcohol The 4.0 weight section and color C.I. direct 
yellow 142 The 2.0 weight sections and water The 79.0 weight sections [0079] 
(Formula M ink) 

- A glycerol The 5.0 weight sections and thiodiglycol The 5.0 weight sections and a urea 
The 5.0 weight sections and isopropyl alcohol The 4.0 weight section and color C.I. acid red 
289 The 2.5 weight sections and water The 78.5 weight sections [0080] 

(Formula C ink) 

- A glycerol The 5.0 weight sections and thiodiglycol The 5.0 weight sections and a urea 
The 5.0 weight sections and isopropyl alcohol The 4.0 weight section and color C.I. direct 
blue 199 The 2.5 weight sections and water The 78.5 weight sections [0081] 

(Formula K ink) 

- A glycerol The 5.0 weight sections and thiodiglycol The 5.0 weight sections and a urea 
The 5.0 weight sections and isopropyl alcohol The 4.0 weight section and color hood black 2 
The 3.0 weight sections and water The 78.0 weight sections [0082] 

(Formula print disposition top P ink) 

- The poly allylamine hydrochloride The 5.0 weight sections and benzalkonium chloride 
The 1.0 weight sections and diethylene glycol The 10.0 weight sections and color 
BasicBlue47 The 1.0 weight sections and water The 83.0 weight sections [0083] PB -PAPER 
whose print media are electrophotography and ink jet common paper; the Canon, Inc. 
make was used. 

[0084] It printed using the above color-material ink (C, M, Y, K) and print disposition top 
ink (P), and a print medium. 

[0085] Drawing 5 is a flow chart which mainly shows generation and binary-ized 
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processing of P ink data among the image processing of this example, and the print 
actuation based on it. 

[0086] First, at step S501, the gradation image data of each color of C, M, Y, and K is 
inputted, and it asks for P from the gradation image data of C and M in step S502. at this 
time, as the pixel location x was mentioned above, the scanning direction of a head and y 
can be set in the conveyance direction of a print medium it is each a location. The pixel 
data C (x y) and M (x y) of C and M are given with a 8-bit 256 gradation value. 
[0087] Drawing 6 (a) is drawing showing a part of gradation image data for every pixel of 
this, and the figure shown in drawing shows the gradation value of each color component. 
With a gradation value, 0 shows the maximum bright section, 255 shows the maximum 
umbra, and these can be expressed as 8-bit data. 

[0088] **************** of the weighting multipliers s and t at the time of searching for 
the color and optical density, or lightness in a print medium of a dot of P ink beforehand, 
and transposing the gradation image data of C ink and M ink to the data of P ink in this 
example, based on it, and the amount of replacement. When transposing C to P ink 
according to this, since the color component and optical density of C will be realized by the 
replacement, the color component (lower color of C) equivalent to the part is removed by it. 
It is called lower color removal processing of this C, and lower color removal processing 
according to P ink similarly in accordance with lower color removal processing of M. By 
this example, since blue P ink is used, it considers especially as UnderBlueRemoval (UBR) 
processing, and, specifically, the gradation value of the color component by which UBR 
processing is carried out is called an UBR value. 

[0089] The relation to the replacement with this ink and the ink of C and M is shown below. 
[0090] 

C(i, j) =C'<i, j)+sxP (i, j) 

M(i, j) =M*(i, j)+txP (i, j) (s and k are a forward multiplier) 

It is shown that this relation has that equivalent to which the color and optical density 
which performed 100% of the so-called solid printing for P dots in the predetermined 
resolution of a printing equipment on the print medium printed C dot sxl00%, and printed 
M dots with txl00% of print duty. Furthermore, it is shown for the gradation value of P, 
respectively a multiplier s and that the sum total of the doubled UBR value, remaining 
color component C which carried out UBR processing, and M f is the gradation value of C 
and the gradation image data inputted about M t (refer to drawing 4 ). 
[0091] At step S503, it asks for C (i, j) and M* (i, j) by the formula of the following called for 
from above-mentioned relational expression. 
[0092] 

C'G, j) =C(i, j)-sxP (i, j) 
M'(i,j) =M(i, jHxPG, j) 

By processing of the above steps S502 and S503, since it is C(i, j) = 56 and M(i, j) = 94 in the 
case of the pixel (i, j) which t shows to s andl, then drawing 6 (a) Based on these gradation 
image data, as shown in drawing 6 (b), P(i, j) = 56, C'(i, j) =0, and M'(i, j) =38 are generated. 
The gradation image data of P and C\ and M f is similarly created from C and the gradation 
image data of M one by one about a pixel (i+1, j), (i+2, j), (i+1, j+l), and --. 
[0093] In addition, in the case of this example, multipliers s and t were set to s= 1.00 and 
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t= 1.00, but this value is beforehand set up based on the tint of the dot formed in the 
maximum optical density of P ink, or P ink as a weighting multiplier, as mentioned above. 
[0094] Next, at step S504, C\ M', and Y, K and P are made binary by the error diffusion 
method, respectively, by the printer further shown in drawing 1 at step S505, an ink dot is 
formed in a print medium and a printed output is performed. In addition, on the print, the 
evaluation was performed using Nl (IS0300) image of SCID including the following 
examples of a comparison. 

[0095] Thus, while being able to reduce a granular feeling by the low concentration section 
or the bright section by forming the dot of PURU alternative to forming the dot of cyanogen 
and a Magenta according to this example, it becomes possible [ performing the print which 
reduced the total number of printing dots by easy processing ]. 

[0096] In addition, it is not necessary to necessarily perform the image processing 
explained with the above example or operation gestalt in a printer. For example, you may 
perform as processing by the printer driver in the personal computer used as host 
equipment of a printer, and it may be made to print by supplying the print data obtained 
by the processing to printer equipment from host equipment. 

[0097] (Example 1 of a comparison) The printer used in the example 1 mentioned above did 
not perform processing explained about the example 1, but the print by the usual dot of C, 
M, Y, and K was performed. Consequently, the granular feeling by the dot of cyanogen and 
a Magenta had arisen in the part in the bright section (low concentration section) of a print 
image. Moreover, in the umbra (high concentration section), the bleeding of ink depended 
for devoting oneself too much had arisen in the part. 

[0098] (Example 2) This example corresponds to the above-mentioned second operation 
gestalt. That is, although it is the same ink jet printer as the above-mentioned example 1 
and the same color- material ink, print disposition top ink, and a print medium are used, 
respectively, image processings differ and perform the following image processings about 
generation of the gradation image data of blue ink. 

[0099] Drawing 7 is a flow chart which mainly shows generation processing of blue ink 
among the image processings concerning this example. 

[0100] The gradation image entry of data of each color component of C, M, Y, and K is 
received at step S701, and it asks for the gradation image data of P based on the gradation 
image data of C and M at step S702. 

[0101] Drawing 8 (a) illustrates a part of gradation image data, and the figure shown in 
drawing shows the gradation value of each color component the same with having 
explained drawing 6 . With a gradation value, 0 shows the maximum bright section, 255 
shows the maximum umbra, and these can be expressed as data with 256 values of 8 bits. 
[0102] And in these data, according to the weighting multipliers s and t at the time of 
transposing the gradation image data of C ink and M ink to the data of P ink like an 
example 1, as a pixel (i, j) is shown in drawing 8 (b), the gradation image data of P ink is 
generated. Based on C and the gradation image data of M, the gradation image data of P is 
created one by one also about a pixel (i+1, j), (i+2, j), -, (i+1, j+l), and - (refer to drawing 8 
(b)). In addition, also in this example, multipliers s and t calculated by s= 1.00 and t= 1.00. 
[0103] Next, in this example, it differs in an example 1, the gradation image data of P is 
made binary by the error diffusion method at step S703, and the result shown in drawing 8 
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(c) is obtained. 

[0104] In the example shown in drawing 8 (c), it specifically becomes Pti, j) = tit means 
forming the dot of a 1-bit signal), and is P(i+1, j) = 0, Pti, j+l) = 0, and Pti+1, j+l) = 0. In 
addition, the signal of P= 1 is shown as 255 [ with a value of 8 bits which is a value 
acquired by conversion of predetermined matching by processing of the following step 
S704]. 

[0105] That is, in the following step S704, conversion by predetermined matching is 
performed to the printing image data (binary) of Above P. That is, when binary data are "1", 
it matches with 255 [ 8-bit ], and in the case of "0", it matches with 0 [ 8-bit ], respectively. 
And based on the data of P after the conversion, it asks for C (i, j) and M f (i, j) by the 
following formulas. 
[0106] 

C f (i, j) =C(i, j)-pxP (i, j) 

M'ti, j) =M(i, j)-qxP (i, j) (p and q are a forward multiplier) 

Consequently, as shown in drawing 8 (d), the binary data of P are set to C'ti, j) =*199 and 
M'ti, j) =-161 by it being a pixel used as 1 (it being 255 at 8 bits) (i, j). (At this example, it 
calculated by p=q=l for simplification) . Thus, by making the data of P binary beforehand 
and setting the 8-bit value to 255 or 0 according to it, in case the value of P is reduced and 
C and M' are generated, the value serves as 0 or negative. Thereby, as shown in drawing 8 
(e), no matter what processing [ false gradation ] the gradation value data of C f and M' 
made binary at the following step S704 may perform, they are changed into the binary 
data 0. Consequently, in the pixel in which the dot of P (blue) ink is formed, being formed 
of the dot of cyanogen and a Magenta is lost, and it can surely prevent that the granular 
feeling by the dot of cyanogen or a Magenta existing arises. 

[0107] Next, in step S704, binary-ization is performed for C 1 and M' for which it asked as 
mentioned above, and Y and K by the error diffusion method. The result made binary is 
shown in drawing 8 (e). 

[0108] Furthermore, at step S705, based on the binary data for which it asked as 
mentioned above, an ink dot is formed on a print medium, and a printed output is 
performed. 

[0109] In addition, according to this example, a granular feeling can be reduced like an 
example 1 by forming a dot blue instead of forming the dot of cyanogen and a Magenta. 
Moreover, while being able to obtain reducing the total number of printing dots by easy 
processing Since the dot of cyanogen and Magenta ink is not formed in the pixel in which 
the dot of blue ink is formed according to this example, a granular feeling of the above can 
be reduced still more effectively. 

[0110] (Example 3) With this operation gestalt, the formula of the blue ink which is P ink is 
made into the following, and the blue ink which surpasses the lightness of M ink is used. 
[0111] 

(Formula print disposition top P ink) 

- The poly allylamine hydrochloride The 5.0 weight sections and a benzalkonium chloride 
The 1.0 weight section and a diethylene glycol The 10.0 weight sections and ASECHIRE 
Norian EH (Kawaken Chemical) The 0.5 weight section and a color BasicBlue47 The 0.5 
weight section and water The 83.0 weight sections Lightness Magenta ink L*=48 Blue ink 
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It printed on the L*=55 pan by replacing cyanogen and the gradation image data of a 
Magenta by the blue ink top of the above presentation like each above-mentioned example. 
While the effectiveness of also reducing the total of a dot by having replaced the ink dot 
arose and being able to reduce the bias of a dot, the good print object by which the granular 
feeling in the bright section of an image has been improved according to the lightness of 
the dot of blue ink being low was able to be obtained. 

[0112] (Example 2 of a comparison) The formula of P ink was made into the following. 
(Formula print disposition top P ink) 

- The poly allylamine hydrochloride The 5.0 weight sections and benzalkonium chloride 
The 1.0 weight sections and diethylene glycol The 10.0 weight sections and ASECHIRE 
Norian EH (Kawaken Chemical) The 0.5 weight sections and color BasicBlue47 The 3.5 
weight sections and water The 80.0 weight sections [0113] Blue color concentration was 
higher than the thing of the above-mentioned example, consequently had also produced the 
granular feeling in blue ink with the granular feeling by the dot of cyanogen and Magenta 
ink in the part in the bright section of an image so that clearly from the above presentation. 
Moreover, in the umbra, the bleeding of ink depended for devoting oneself too much had 
occurred in the part. 

[0114] In addition, a cationic color may be used for blue ink as 1 operation gestalt of the 
blue ink as the above-mentioned P ink, and other ink, and the combination of the **** 
thing for anionic colors is sufficient at the color material of other color ink. 
[0115] 

[Effect of the Invention] The inside of the color material from which the plurality used with 
a printing equipment differs according to this invention as explained above, The print data 
which replaced at least the part with the print data of the secondary color which generated 
the print data of a secondary color about two predetermined color material, and carried out 
[ above-mentioned ] generation about the print data of two predetermined color material 
are generated. Since a print is performed based on these print data, even when the data 
which should be printed are what prints by the dot formed of two predetermined color 
material, the print becomes possible [ performing at least a part in a secondary color ]. 
Thereby, the part by which the dot by color material predetermined [ above-mentioned ] 
with the low concentration section or the high part of lightness is especially formed 
mutually by being unevenly distributed in a print decreases. 

[0116] Moreover, since the print data of the n value of two color material predetermined 
[ above-mentioned ] are generated based on the data except the value of the m value data 
of a secondary color from the data of the m value of said two predetermined color material 
in case the print data of two color material predetermined [ above-mentioned ] are 
generated For example, (m= 256), when the binary print data of two predetermined color 
material are generated by making the data of a value binary (n=), Since the data of a 
secondary color are once made binary, it considers as the data of "1" or "0" and the data of 
"1" is matched with 255 When generating the binary print data of two color material 
predetermined [ above-mentioned ] based on the result by which this value was removed 
from the data of 256 values, possibility of being referred to as "0" becomes high. That is, 
possibility of being printed by two predetermined color material becomes still lower. 
[0117] Consequently, the granular feeling in a print image can be reduced by the simple 
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configuration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the plan showing the outline configuration of the ink jet printer 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the firont view showing the ink delivery side of the ink jet head used by 
the above-mentioned printer. 

[Drawing 3] It is the block diagram showing the configuration of the control system of the 
above-mentioned ink jet printer. 

[Drawing 4] (a), (b), and (c) are drawings explaining generation of the blue ink data 
concerning 1 operation gestalt of this invention. 

[Drawing 51 It is the flow chart which shows an image processing including generation of 
the blue ink data concerning the 1st example of this invention. 

[Drawing 61 (a) And (b) is the mimetic diagram showing generation of the blue ink data 
shown in drawing 5 for every pixel. 

[Drawing 7] It is the flow chart which shows an image processing including generation of 
the blue ink data concerning the 2nd example of this invention. 

[Drawing 81 (a), (b), (c), (d), and (e) are the mimetic diagrams showing generation of the 
cyanogen accompanying the generation and this of blue ink data which show drawing 7 , 
and Magenta ink data for every pixel. 
[Description of Notations] 

1 Image Data Input Section 

2 Control Unit 

3 CPU 

4 Memory 

4a Print information memory 

4b Control program group memory 

5 RAM 

6 Image-Processing Section 

7 Printer Section 

8 Bus 

20 Carriage 

211 to 21-5 Inkjet head 
22-1 to 22-5 Ink cartridge 

23 Flexible Cable 

24 Print Medium 

25 Delivery Roller 

26 Conveyance Motor 

27 Guide Shaft 

28 Linear Encoder 

29 Driving Belt 

30 Carriage Motor 
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31-1 to 31-5 Cap 
32 Recovery Unit 
210 Ink Delivery 



22/22 



